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Solar 
OCEAN ENERGY 
Liaison 
JAPAN'S 100-KW OTEC TEST 
PLANT STARTS UP IN NAURU 
The following press release was phoned to OE's Editor by the Washington DC office 
of the Tokyo Electric Power Company on October 15th. Excerpts were mailed to all 
subscribers in our Special Notice that same day. Below is the full text: 
TOKYO ELECTRIC POWER COMPANY, OCTOBER 14TH, 1981, TOKYO, JAPAN: 
TEPCO HAS STARTED ITS OCEAN THERMAL ENERGY CONVERSION (OTEC) 
DEMONSTRATION TEST. 
SINCE APRIL 1981 THE TOKYO ELECTRIC POWER COMPANYHASCONSTRUC-
TED A 100-KILOWATT OTEC PILOT PLANT IN THE REPUBLIC OF NAURU, THE 
ISLAND COUNTRY IN THE MID--PACIFIC, IN CO-OPERATION WITH THE TOKYO 
ELECTRIC POWER SERVICES COMPANY (TEPSCO). 
AFTER THE TRIAL OPERATION OF COMPONENT EQUIPMENT, THE DEMON-
STRATION TEST STARTED TODAY, OCTOBER 14TH, 1981. 
THIS PLANT IS THE FIRST DEMONSTRATION PLANT FOR OUR COUNTRY. 
THE GENERATION TEST AND THE HEAT- GROUP TEST ARE TO BE EXECUT-
ED FOR ABOUT A YEAR FROM OCTOBER 1981. 
IN THE OTEC SYSTEM, INSTEAD OF OIL OR NATURAL-GAS FUEL, THE TEM-
PERATURE DIFFERENCE BETWEEN WARM SEAWATER TAKEN FROM THE SUR-
FACE AND COLD SEAWATER FROM THE DEPTHS IS USED TO GENERATE ELEC-
(continued on Page 21 
The illustration above has been reproduced from TEPSCO's OTEC brochure showing the 
100-kilowatt demonstration plant now in operation on Nauru. Note the proximity to 
an airport (upper right) similar to Hawaii's Keahole Point facility. 
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A LOOK AT THE FORTHCOMING 
WAR ON ENERGY TAX CREDITS 
Another skirmish between the Reagan 
Administration and Congress is taking 
shape in the form of a proposal by the 
current Administration to eliminate most 
or all existing energy tax credits. 
These tax incentives have encouraged 
over 15 million Americans in the last three 
years to increase their conservation efforts 
and use alternative energy sources such as 
solar, wind, hydropower, geothermal, alco-
hol fuels, and biomass. 
Their elimination would not stop, but 
certainly seriously slow the retreat from 
the present US dependence on imported 
oil. 
The commercialization of OTEC, like 
that of other capital-intensive solar-energy 
technologies, would likewise be seriously 
delayed without the continuance of these 
tax credits. 
With Reagan's attempts to reduce Gov-
ernment spending, his Administration is 
seeking all possible savings-but not, for 
example, in nuclear energy, which has 
been recommended to receive an increase 
of 36% whi Ie the solar-energy budget has 
been slashed by 67% and the conservation 
budget by more than 75%. 
Thus the latest attack on energy tax 
credits is no great surprise. The chief mo-
tivation behind it is either (a) budget-
cutting, (b) vested interests in conventional 
energy, or (c) a combination of both. 
Congress Strongly Resists 
However Congress is not only balking, 
but strongly resisting this attack. A resolu-
tion was introduced in the House October 
7th, and another in the Senate, expressing 
the need to continue existing tax incentives. 
In fact Senate Republicans want to in-
crease energy tax credits. A new bill would 
double the existing 10% energy-conserva-
tion investment credits for industry and 
create a new 20% credit for investments 
in insulation and heat pumps. 
Richard Munson, Director of the Solar 
Lobby, told OE's editor during a Chicago 
visit that as of October 30th, 56 Senators 
and 244 Congressmen -a majority in both 
houses -had signed their respective reso-
lutions . 
The resolutions are expected to counter 
the Reagan Administration's efforts to cut 
off the energy tax credits for now. But it 
is likely that a renewed attempt to elim-
inate them may take place early in 1982 . 
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(continued from Page 1) 
TRICITY. THE OTEC SYSTEM REQUIRES A SITE THAT HAS SUFFICIENT SEA-
WATER TEMPERATURE DIFFERENCE THROUGHOUT THE YEAR AND CALM 
MARINE CONDITIONS. 
AT l>RESENT OTEC IS STILL IN THE EXPERIMENTAL STAGE. TO ENTER A 
PRACTICAL STAGE, WE MUST SOLVE SOME TECHNICAL PROBLEMS TO GET 
LARGE CAPACITY AND LOW COST. 
THIS DEMONSTRATION TEST IS THE FIRST STEP. 
THIS PROJECT IS ALSO SUBSIDIZED BY THE JAPANESE GOVERNMENT. 
Soiling temperature under atmospheric pressure 
Comparison between pressure and volume 
obtainable to vaporize a medium at 30"C 
Remark 
Capable of 
compact 
plant design 
Good 
Good 
Becomes 
large plant , 
unsuitable 
for design 
TEPSCO selected Freon (shown as "Fron R-22" in the accompanying tables) "due to its 
non-poisonous, non-combustible, and therefore highly-safe nature" over ammonia and 
propane for their demonstration plant. The tables reproduced here are from the TEPSCO 
brochure on OTEC published in October 1980. 
JAPAN'S OTEC PROGRAM 
AS VIEWED BY THE JAPANESE 
INDUSTRIAL PRESS 
The following excerpts are taken from 
an article that appeared in the September 
1981 issue of the Industrial Daily News, 
a Japanese publication. The article was 
brought to the attention of OE by a sub-
scriber who had received both the original 
in Japanese and a translation, both for-
warded from Japan. The comments in 
brackets are those of OE's editor. 
"TEPSCO has succeeded in laying 
cold-water pipe in Nauru for the OTEC 
plant being constructed there, as ordered 
by the Republic of Nauru. Consequently, 
this OTEC plant can be expected to be 
operat ional in mid-October as scheduled. 
[The original operational date was mid-
September.] This pipe-laying work has 
been considered to be the key point of 
this project. The Ministry of International 
Trade and Industry (MITI) of Japan is 
now proceeding with the OTEC project 
as part of the Sunshine Program [Japan's 
overall government program supervising 
alternative energy technologies]. At the 
same time, MITI is also assisting private 
corporations such as TEPSCO by grant-
ing subsidies . The subsidy for the promo-
tion of OTEC amounted to 314 million 
yen in 1980 and 510 million yen in 1981 
[$1,336,168 in 1980 and $2,170,213 in 
1981]. 
"Practical OTEC methods consist of 
the following three methods: (1) the 
open-cycle method, (2) the closed-cycle 
method, and (3) the energy-convection 
method. [?] TEPSCO has adopted the 
closed-cycle method, and its generation 
capacity is 100 kilowatts. Offshore in-
stallations have been scheduled, however 
TEPSCO's plant at this time is of the on-
shore installation type . Technically, cold-
water-pipe laying is considered very dif-
ficult, because highly developed tech-
niques are required to submerge such 
large, flexible polyethylene pipes. The 
pipe is 70 centimeters in diameter [27.6 
inches] with a wall thickness of 30 to 35 
millimeters [1.18 to 1.38 inches], and is 
950 meters [2,896 feet] in length." 
Technical data on the Japanese/Nauru 
OTEC plant (including photographs) are 
I enroute to OE and will be published in 
! our next issue. 
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OTEC IN JAPAN: 
THE GOVERNMENT PROGRAM 
Japan initiated its Sunshine Project 
in 1974 as a federal response to the 1973 
oil embargo, known in Japan as "the oil 
shock ". The Sunshine Project was accel-
erated in its goal to free Japan of its 
present dependence on imported oil by 
the 1980 "Act on Promotion of Devel-
opment and I ntroduction of Substitute 
Energy Technology for Oil ". These "sub-
stitute" energy sources include not only 
renewable energy technologies, but coal 
and nuclear energy as well. 
In addition, the Japanese Government 
has formed the New Energy Development 
Organization (NEDO), not to be confused 
with the organization of Japanese private 
industry called the New Energy Industrial 
Forum (NEIF), described in a separate 
article in this issue. 
NEDO is a governmental body to pro-
mote the general development of tech-
nology for the purpose of commercializ-
ing alternative energy, such as coal lique-
faction and coal gasification, and also 
the development of alternative energy 
sources such as overseas coal and geo-
thermal resources. 
The long-range plan of the Japanese 
Government, as announced in 1979, is 
to reach a goal of only 50% reliance of 
their total energy needs on petroleum, 
virtually all of which is imported, by 
1990. At present, it is 75%. 
Specific goals of N E DO are: 
(1) Acceleration of Japan's Sunshine 
Project. 
(2) Reorganization of financial sources 
and a special accounting system for the 
purpose of securing necessary funds on 
a steady long-term basis. 
(3) Reorganization of laws concern-
ing both demand and supply of alterna-
tive energy sources. 
The financial support of the Japanese 
1980 
Budget 
Solar Energy 9544 
2 Geothermal Energy 8006 
3 Coal Conversion 8553 
4 Hydrogen Energy 951 
5 Supporting Research 551 
and Management 
6 International 679 
Cooperation 
7 Others 364 
Total 28648 
Government for the Sunshine Project for 
the last two years and for next year is 
detailed in the accompanying table. 
Some points to note: The total budget 
for ,,1982 is almost 50% more than for 
1980; the OTEC budget for 1981 is 210 
(17% of 1233) and the OTEC budget for 
1982 is 236 (22% of 1073). Converted to 
dollars, this would be $893,617 for 1980 
and $1,004,256 for 1981. 
For various reasons, it is difficult if 
not impossible to compare these figures 
with, say, the US DOE budget for OTEC. 
Funding for OTEC in Japan comes from 
a variety of sources, the Sunshine Project 
being only one. 
The Japanese have similar difficulty in 
deciphering the US budget. As an exam-
ple, DOE's OTEC funding in recent years 
has been well over 50% expended to na-
tional laboratories, creating uncertainty 
as to how funds are utilized specifically 
for OTEC. 
The figures from Japan are shown to 
OE's readers primarily to indicate year-
by-year comparisons. 
Obviously, the overall expenditures of 
the Japanese Government for all alterna-
tive (to oil) energy sources continue to 
climb, as do the Japanese expenditures 
for OTEC. 
In the US, both continue to decline . 
Much of the information that OE 
receives from Japan has been kindly for-
warded by an OTEC advocate who is 
employed by one of Japan's national 
laboratories. In his letter of October 
27th, he said: "At present, the Japanese 
OTEC R&D activity on the Government 
side remains the development of major 
components and feasibility studies, while 
two groups of the private-industry sector 
[Toshiba-Mitsui and TEPSCO-Kyushu] 
are active in the development of small-
scale land-based OTEC systems, as you 
know." 
(unit :l0'Yen) 
1981 1982 
Budget Budget 
(~lanned) 
7961 8905 
9223 9703 
13514 21221 
948 929 
1233 1073 
OTEC---17% OTEC---22% 
Wind---39% Wind---38% 
668 668 
112 144 
33659 42643 
JAPAN'S SUNSHINE PROJECT ACTIVITIES BUDGETS 
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OTEC IN JAPAN: 
THE PRIVATE-SECTOR PROGRAM 
Unlike the Japanese Government Sun-
shine Project, which includes the devel-
opment of all non-petroleum energy 
technologies, the Japanese private sector 
(in late 1980) formed the New Energy 
Industrial Forum (NEIF). A special sub-
group of NEIF devoted specifically to 
OTEC-the Japanese Ocean Thermal En-
ergy Forum (JOTEF)-remains in the or-
ganizational stage. 
However the Japanese firms most ac-
tive in OTEC- including Toshiba, Mitsui 
Engineering and Shipbuilding, the Kyushu 
Electric Power Company, TEPSCO, and 
Sumimoto Metal Industries-are all mem-
bers of N ElF. The fi rms I isted above were 
among the 49 founders of N ElF, and 
along with the supporting members, in-
cluding banks, trading companies, and 
related enterprises, the total number of 
member companies is over 200. 
The annual budget for NEIF is 3,300 
million yen [over $14 million] per year. 
The aim of NEIF is "to approach the 
energy problem from a global perspec-
tive. In addition to efforts to promote 
the use of alternative forms of energy 
in practical applications, the Foundation 
is also involved in the exchange of infor-
mation with overseas companies and or-
ganizations, and is working to increase 
private-sector co-operation in inter-gov-
ernmental projects." 
N ElF outl ines its major activities as 
follows: 
(1) Submission of opinions and policy 
suggestions to government. 
(2) Publicity and education; gathering 
and dissemination of information. 
(3) Promotion of development. 
(4) International exchanges . 
(5) Miscellaneous [other activities re-
lating to new energy issues]. 
ANOTHER SOURCE OF 
OCEAN ENERGY PURSUED 
BY THE JAPANESE 
In addition to OTEC and wave energy, 
the Japanese are pursuing still another 
source of energy from the sea : commercial 
production of uranium. 
The Japanese Government's Industrial 
Research Institute have succeeded in de-
veloping a method of producing uranium 
from seawater that their scientists claim is 
20 times as effective as any other method. 
A test plant to extract uranium went 
into operation in September in the port of 
Nio on the Japanese island of Shikoku. 
The new Japanese absorbent material 
picked up four milligrams of uranium 
per gram of absorbent after only 10 days 
of continuous immersion. The best method 
previously could gather only 0.2 milligrams 
under similar conditions. 
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TINY NAURU: THE WORLD'S 
RICHEST NATION 
Nauru -the Earth's smallest indepen-
dent republic- is also the richest. This 
eight-square-mile island, lying between 
the Gilbert Islands and New Guinea in the 
South Pacific, has more per-capita wealth 
than any other nation. 
With 3700 Nauruans and 3500 foreign-
ers, the local wealth is due entirely to 
Nauru's abundance of calcium phosphate, 
the base for the superphosphate fertilizer 
that is shipped to Australia, New Zealand, 
and Japan. Annual production is around 
2.2 .mllion tons at about $60 a ton. 
This nest egg of wealth could be worth 
$3 billion by the time the last scoop of 
phosphates is removed -probably in less 
than 20 years. 
Before that happens, however, the Gov-
ernment of . Nauru are placing their funds 
strategically- including investments like 
the 52-story Nauru House, a $45 million 
office building in Melbourne, Australia that 
houses 4,000 people. 
Japanese ships carry most of the phos-
phates exported from Nauru, and it is with 
the Japanese that the Nauru Government 
have contracted to develop OTEC as their 
major energy source to eliminate future 
dependence on imported oil. 
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ABOVE: Location of the Republic of Nauru in the South Pacific (Jeft) and location of the 100-kilowatt OTEC test plant on the 
island (right). BE LOW: Graphs illustrating current velocity, temperature distribution, and land sections of the sea bottom at the site. 
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